It is estimated that 32% of patients in the Netherlands visiting their general practitioner are referred to physical therapy. 16, 41 Many measurement instruments have been developed to evaluate the problems that patients with shoulder complaints experience in their everyday functioning. 1, 44 Shoulder-specific disability questionnaires, like the Disabilities of the Arm, Shoulder and Hand questionnaire (DASH) 1, 27, 34, 44, 56 and the Shoulder Pain and Disability Index (SPADI), 1, 3, 14, 31, 43, 44 consist of a standard set of questions concerning activities that patients with shoulder pain, in general, experience difficulty with. In patient-specific questionnaires, patients may choose activities that are meaningful in their specific situations, thus providing useful additional information for determining individual treatment goals and evaluating treatment.
An increasingly used patient-specific questionnaire that measures disability is the Patient-Specific Functional Scale (PSFS), in which patients are asked to choose activities that are difficult to perform and, subsequently, to rate the level of disability for each activity on a rating 
T T OBJECTIVES:
To assess the test-retest reliability, construct validity, and responsiveness of the Patient-Specific Functional Scale (PSFS) in patients with a primary shoulder complaint.
T T BACKGROUND: Health measurement outcomes
have become increasingly important for evaluating treatment. Patient-specific questionnaires are useful tools for determining treatment goals and evaluating treatment in individual patients. These questionnaires have not yet been validated in patients with nonspecific shoulder pain.
T T METHODS:
Patients completed the PSFS, the numeric pain rating scale, and the Shoulder Pain and Disability Index at baseline, and after 1 week and 4 to 6 weeks. Test-retest reliability was determined using intraclass correlation coefficients. To assess convergent validity, change scores of the PSFS were correlated with the numeric pain rating scale and Shoulder Pain and Disability Index change scores. Responsiveness was assessed by calculating the area under the curve, the minimal clinically important change, and minimal detectable change, using the global rating of change as an external criterion. [ research report ] scale. 47 The PSFS has been validated in various patient groups, including neck pain, upper extremity nerve injury, cervical radiculopathy, knee dysfunction, and low back pain. 2, 26, 36 In these groups, construct validity was determined by comparing the PSFS to various musculoskeletal disease-specific disability questionnaires, the numeric pain rating scale (NPRS), and quality-of-life measures. Hefford et al 25 found that the PSFS was a valid, reliable, and responsive outcome measure in upper extremity complaints. Recently, a study in patients with shoulder complaints, including specific pathology and postoperative shoulder patients, concluded that the PSFS was a reproducible, valid, and responsive instrument for measuring disability. 42 In general, the PSFS scored positively on agreement, test-retest reliability, construct validity, and responsiveness. 2, 26 Overall, PSFS scales were more responsive than various musculoskeletal condition-specific questionnaires. 11, 39 The aim of this study was to assess the test-retest reliability, construct validity, and responsiveness of the PSFS for measuring disability in patients with a primary nonspecific shoulder complaint presenting in primary care physical therapy.
METHODS

T
he study protocol was submitted to the local Medical Ethics Committee (Academic Medical Center, University of Amsterdam, the Netherlands) for consideration. The committee concluded that the Medical Research Involving Human Subjects Act did not apply to this study and exempted this study from ethical approval.
The PSFS for the Shoulder
Patients were asked to identify 3 important activities that they were unable to perform or were having difficulty with as a result of their shoulder problem. We added an example list of 22 activities to the PSFS to assist patients in choosing 3 activities (APPENDIX). This is in accordance with the Dutch version of the PSFS, which was validated for patients with low back pain. 6, 7 We chose these activities from several validated shoulder-specific questionnaires of which Dutch-language versions were available (the SPADI, DASH, the Shoulder Disability Questionnaire, 1, 15, 53, 55 and the Shoulder Rating Questionnaire 57 ). Patients were allowed to select activities not included in the example list as long as it was an activity that they performed on a regular basis. Subsequently, patients rated their current level of difficulty associated with each activity on a scale of 0 (no difficulty) to 10 (impossible). The total score of the PSFS was obtained by averaging the scores, which means that total scores ranged between 0 and 10 points, with a higher score indicating a higher level of disability.
Participants
We recruited consecutive patients who presented themselves with a primary shoulder complaint from 8 participating primary care physical therapy practices in the Netherlands. Patients were either referred by their general practitioner or directly accessed physical therapy treatment. Patients were eligible to participate in the study when they were 18 years or older and presented with a primary shoulder complaint. Shoulder complaints were defined as pain between the neck and the elbow at rest or during movement of the upper arm, as described by Bergman et al 4 (FIGURE) . We used a pain diagram to verify the location of the shoulder symptoms, 34 which is a reliable tool for localizing patients' symptoms. 5, 9, 32, 37, 52 Patients also had to be able to read, write, and understand the Dutch language to complete the questionnaires. We excluded patients with shoulder complaints related to trauma, such as fractures or dislocations; prior surgical treatment or an indication for surgical treatment in the shoulder area; signs of cervical nerve root compression; specific rheumatic disorders; dementia or other severe psychiatric, emotional, or behavioral disorders; and shoulder disorders due to general internal disease. 4 After signing an informed-consent form, patients were included in the study and subsequently underwent the measurement procedures.
Physical Therapists
In total, 11 physical therapists participated in the data collection. Seven were men (mean  SD age, 35.5  11.0 years [range, 24-56 years]; mean  SD experience in physical therapy, 13  11.0 years [range, 3-34 years] ). Ten therapists specialized in manual physical therapy, 3 in sports physical therapy, and 3 had other specializations. The participating therapists received a study protocol containing information on the process of collecting the relevant data and a written explanation of the use of the PSFS. Because all participating physical therapists were familiar with the use of the PSFS in other musculoskeletal conditions in their clinical practice, no further clinical training in PSFS administration was provided.
Measurements
At baseline (T0), patients provided demographic information and completed the pain diagram, PSFS, SPADI, and NPRS. The PSFS was administered again 1 week after baseline assessment (T1), and patients answered a single question to determine if they had experienced a change in their complaints since baseline (response options: improved, unchanged, deteriorated). Because all patients underwent physical therapy treatment, their health status was not expected to remain stable over a period of longer than 1 week. Furthermore, a period of 1 week between the 2 measurements was assumed to be 1 The questionnaires completed at baseline were repeated at a follow-up measurement 4 to 6 weeks after the baseline measurement (T2), together with an 11-point global rating of change (GRC) scale to assess the change in complaints experienced since baseline. No empirical evidence was found on the ideal follow-up period when using a GRC scale, although a few studies have reported that patients are able to adequately recall their health status after 4 to 6 weeks. 19, 22, 28 Furthermore, we assumed that under physical therapy treatment, change in shoulder complaints would vary sufficiently within this period. 38, 53 The NPRS was used to measure pain intensity. The NPRS is an 11-point scale, ranging from 0 to 10, with a score of 0 indicating no pain and a score of 10 indicating the worst pain imaginable. The test-retest reliability, construct validity, and responsiveness of the NPRS for measuring shoulder pain have been supported in various studies. 34, 42 We instructed patients to choose the number that corresponded best with their current pain intensity level and their worst and least amount of pain in the last 24 hours. To best determine the amount of pain over the last 24 hours, the average of these 3 measures was used. 10, 11, 39 We used the SPADI to measure shoulder-specific pain and disability. The SPADI is a 13-item questionnaire with a pain section (5 items) and disability section (8 items). The questionnaire measures the amount of pain and disability caused by the shoulder complaints during the last week. The score (subscale and total scores can be calculated) may range from 0 to 100, with higher scores indicating a higher level of pain and/or disability. The internal consistency, testretest reliability, construct validity, and responsiveness of the SPADI for measuring pain and disability in patients with shoulder complaints have been consistently supported. 1, 3, 14, 31, 38, 43, 44, 58 The GRC measures the change in health status as perceived by the patient. Kamper et al 28 concluded that the use of a 7-or 11-point GRC scale is preferred. The 11-point GRC scale used in this study ranges from -5 (much worse) to +5 (completely recovered), with 0 as unchanged. 28 The GRC is a reliable scale to measure perceived change. 28 GRC scales have frequently served as an external criterion of change in clinical research in musculoskeletal disease. 28 In particular, they have been used to evaluate the responsiveness of several shoulder-specific disability questionnaires. 3 The minimal detectable change (MDC) for the 11-point scale was estimated to be 0.45 points, and the minimal clinically important change (MCIC) to be 2 points. 28 
Statistical Analysis
Floor and Ceiling Effects Median and interquartile range were computed for each scale for all scores at baseline, T1, and T2. Floor and ceiling effects were measured by calculating the percentages of patients with minimum scores or maximum scores on the PSFS for all 3 time points, and on the NPRS, SPADI pain items, SPADI disability items, and SPADI total score for baseline and at T2. Floor and ceiling effects were considered present if more than 15% of the respondents achieved a minimum or maximum score, respectively. Test-Retest Reliability To assess the test-retest reliability of the PSFS, we calculated the 2-way, mixed intraclass correlation coefficient (ICC 3,1 ) for the patients who reported no change at T1. 21, 33, 51 Patients whose scores indicated that they were unchanged on the single question were considered unchanged.
Intraclass correlation coefficients were reported as single-measure values. An ICC greater than 0.7 was considered acceptable, 0.8 good, and 0.9 excellent. 51 The MDC of the PSFS was determined in patients who reported no change between baseline and T1, and was calculated as standard error of measurement (SEM) × z-score × √2, with a z-score of 1.96 reflecting the 95% confidence level. 23 The SEM was calculated as SEM = SD × √1 -ICC, in which SD is the standard deviation of the PSFS change score between baseline and T1.
23,46,51
Construct Validity Convergent validity of the PSFS was assessed by calculating the correlation between the change scores of the PSFS and the change scores of the SPADI and NPRS. We expected moderately strong, positive correlations (greater than 0.40) between the PSFS and the SPADI and NPRS change scores, respectively. We expected the correlation to be stronger with the SPADI disability score than with the SPADI pain score. Responsiveness The responsiveness of the PSFS was assessed by using the GRC as an external criterion for change. 51 First, we calculated the Spearman rho correlation coefficient between the change on the PSFS at T2 and the GRC scale. Subsequently, participants were divided into 2 groups based on their GRC scores: scores less than 3 were defined as not improved, and scores from 3 to 5 as improved. We performed a receiver operating characteristic curve analysis to evaluate the ability of the PSFS to correctly classify patients as improved or not. Sensitivity and specificity of the optimal cutoff score for improvement, that is, the PSFS cutoff for improvement that resulted in the lowest sum of false positive and false negative misclassifications, were calculated. We compared the area under the receiver operating characteristic curve (AUC) for the change scores of the PSFS, SPADI, and NPRS. An AUC of 1.0 indicates perfect accuracy, and a score of 0.5 means that accuracy for identifying improved patients is no better than chance. 17 An AUC of at least 0.7 was considered as fair, 0.8 as good, and 0.9 as excellent responsiveness. 51 The MCIC was assessed by calculating the difference in mean PSFS change scores between the improved and the unimproved patients.
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RESULTS
Between January and August 2011, we included 50 patients with a primary shoulder complaint. The baseline characteristics, baseline scores, and T1 and T2 scores are shown in TABLE 1. The mean  SD age of patients was 47.7  11.01 years, and 37 (74%) were men. About half of the patients had experienced their complaints for longer than 12 weeks. At T1, complete data sets were available for 48 participants. One of the participants who did not complete the measurements at T1 did complete all measurements at T2. The other participant did not respond to several reminders at both T1 and T2. At T2, we had complete data for 42 patients. Seven participants did not respond to several reminders. In 1 case, the PSFS was not completed at T2. Patients had improved at follow-up, with lower median group scores for all measurements. Twentyeight percent of the participants in this study chose 1 or 2 activities that were not on the example list.
Floor and Ceiling Effects
For the PSFS, the lowest possible score was achieved at T1 and T2 in 2.1% and 4.8% of the cases, respectively. The highest possible score was reached in 2.1% of the responses at T1. For the NPRS, no highest possible scores were found, and the lowest scores were present in 2.0% and 4.7% of the cases at baseline and T2, respectively. For the SPADI total score, the highest score was not reached. The lowest score was found in 2.0% at baseline and in 6.8% at T2. Therefore, no notable floor or ceiling effects were present ( 
Construct Validity
Spearman rho correlation coefficients were used because the data were not normally distributed. The Spearman rho correlations between the measurements are shown in TABLE 3. The correlations between the change score of the PSFS and the total change scores of both the SPADI and NPRS were 0. 45 
Responsiveness
The Spearman rho correlation between the PSFS change score and the GRC at T2 was 0.32 (95% CI: 0.01, 0.57) (TABLE 3). After dividing the participants into 2 groups according to their GRC score, 18 participants did not improve and 24 improved. The AUC for the PSFS change score was 0.67 (95% CI: 0.51, 0.83). With a cutoff point for the change score on the PSFS of 3.2 points or more, the sensitivity and specificity were 0.50 and 0.67, respectively. For the SPADI and NPRS, the AUCs were 0.70 (95% CI: 0.55, 0.86) and 0.64 (95% CI: 0.47, 0.81), respectively (TABLE 4). The MCIC for the PSFS was 1.29 points.
DISCUSSION
I
n this study, the evaluative measurement properties of the PSFS questionnaire were assessed in patients with a primary shoulder complaint presenting to physical therapy practice. The results support the test-retest reliability, construct validity, and responsiveness of the PSFS in patients with a primary shoulder complaint. 
Characteristic Value
Mean  SD age, y 47.7  11.01
Sex (male), n (%) 37 ( The test-retest reliability of the PSFS in patients with primary shoulder complaints was excellent, and deviations on retesting were small. The reliability of the PSFS has been assessed for various musculoskeletal patient categories. 2, 26 These studies found similar results, with ICC values ranging from 0.76 to 0.97. 2, 26 Puga et al 42 found similar reliability, with an ICC of 0.83 in patients with shoulder complaints. Hefford et al 25 found lower reliability (ICC = 0.71) in patients with upper extremity complaints. The MDC found in our study indicates that a difference of approximately 1 point (0.97) on the total score of the PSFS is sufficient to confirm a change in complaints above measurement error. This MDC is relatively low compared to the MDC found in other patient groups. The MDC varied here between 0.99 points in neck patients and 2.6 points in patients with shoulder complaints. 42 The convergent validity of the PSFS was supported in this study. The correlation between the PSFS change score and that of the SPADI and NPRS was at least moderate, which was expected, because each of these instruments evaluates slightly different, though related, constructs. 50 These results differ from those of a study in patients with shoulder complaints, where low correlations (r = -0.24 to 0.15) between the PSFS and the SPADI, the shortened form of the DASH, and the NPRS were found. 42 We expected the PSFS, being a disability measure, to have a higher correlation with the SPADI total score, which includes both pain and disability, than with the NPRS score. This, however, was not the case. The results indicated that correlations between the different measures and the PSFS are comparable, though the PSFS appears to correlate more strongly to the pain measures than to the disability measure. Pain and disability are related constructs, because more pain usually suggests more problems with performing everyday activities. The PSFS has been correlated with pain intensity measures in various other studies. Hefford et al 25 found a correlation of 0.51 between the PSFS and the NPRS in patients with upper extremity complaints and concluded that this indicated a relationship between pain score and function score changes. Cleland et al 12 also found a strong correlation (0.80) between score changes of the PSFS and the NPRS in patients with cervical radiculopathy. Cook et al 13 examined the relation between several pain measures and a disability measure in patients with a variety of shoulder complaints. They found that the changes in both pain and disability measured in patients with shoulder complaints mostly reflected changes associated with pain perception. 13 This relationship between patient-perceived change in pain and disability was also examined by Stratford and Kennedy 48 in patients with os- [ research report ] teoarthritis of the lower extremity. They concluded that self-perceived function improved with reduction in pain, whereas no improvement in function was found in physical performance tests of the specific activities. These results all endorse the notion that change in patient-perceived disability is strongly influenced by changes in pain. In addition, pain may also be a causal factor in producing disability. It is relevant to further explore the factors that determine whether a patient experiences a change in complaints, as this may have implications for the use of current evaluative questionnaires measuring pain and disability in patients with a primary shoulder complaint. Because patient-specific measures have previously been shown to be more responsive than condition-specific measures, we expected the PSFS to correlate better with the GRC than with the NPRS and SPADI. 24, 45, 47 The small-to-moderate correlation between the PSFS and the GRC (r = 0.32) and the overlapping 95% CIs indicate that the correlation of the PSFS with the GRC is comparable to that of the GRC with the SPADI (r = 0.28) and the NPRS (r = 0.28). The ability of the PSFS to detect minimally improved patients was found to be moderate (AUC = 0.67) and comparable to that of the SPADI (AUC = 0.70) and NPRS (AUC = 0.64). These results indicate that all 3 questionnaires were able to distinguish improved patients from stable ones. None of the measures, however, showed good responsiveness. In other studies, AUC scores for the PSFS ranged from 0.71 to 0.99. 2, 12, 25, 26, 42 Different GRC scales were used in these studies, varying from 11-point scales to 15-point scales. The MCIC shows that a difference of 1.29 points on the total score of the PSFS represents a clinically meaningful change in disability. The MCIC from our study is comparable to results in various other musculoskeletal patient categories, with MCIC scores ranging from 1.2 points in patients with upper extremity complaints to 3 points in patients with knee dysfunctions. 25, 26 Because the PSFS is primarily an evaluative measure, it is important to relate the MDC (0.97 points) to the MCIC. The MDC was found to be smaller than the MCIC in this study, supporting the use of the PSFS as an evaluative measure in patients with a primary shoulder complaint.
51
Study Limitations
A limitation of this study was its small sample size. In accordance with the Consensus-based Standards for the Selection of Health Measurement Instruments (COSMIN) guidelines, we calculated a priori that a sample size of 50 patients would be sufficient for an adequate assessment. 51 However, due to a loss to follow-up at T2, this sample size was not available for all analyses. This led to large 95% CIs around most estimates. A larger sample size could have allowed more firm and precise conclusions. We recommend further research with a larger sample size to confirm these results. We added an example list of activities to the original PSFS, which may affect the generalizability of the results. A fairly large part of the participants in this study chose activities that were not on the example list. This implies that it was clear to them that they were not limited to choosing activities on the list. Furthermore, as the activities on the example list were based on several frequently used shoulder-specific questionnaires, these findings imply that the PSFS may measure disability in activities that are not covered by these shoulder-specific questionnaires. We recommend using the PSFS, supplemented by a shoulder-specific questionnaire.
A substantial part of the participants in this study were men. Apart from a study reporting that men, on average, report a slightly higher level of disability than women in patients with shoulder and elbow complaints, little is known about differences in perception or reporting of disability between men and women. 40 Therefore, the extent to which this factor might have affected our results, although a large influence seems unlikely, is unclear.
Several authors have questioned the usefulness of the GRC as an external criterion for change. 19, 22, 35, 49 Recently, a study on transition scales in patients with musculoskeletal disorders found that GRC ratings were strongly influenced by current health status. 29 It was concluded that patients were insufficiently able to take their baseline status into account, especially when the time between measurements stretched into months. 29 These findings concur with results from previous studies. 19, 22, 35 Although the time between measurements in this study was relatively short compared to that of the abovementioned studies, this effect might have negatively impacted the construct validity scores and the correlations found between the GRC and the other measurements in this study. The reliability scores and AUC values found in this study may be underestimated because of the cutoff point for improvement used in this study. Because patients were considered improved if their GRC score ranged between 3 and 5, the stable group contained participants who had in fact experienced a small amount of improvement (GRC scores of 1 or 2). Because this was the case for a large portion of the participants in this group, it is likely that both the reliability and AUC scores found in this study are conservative estimates.
CONCLUSION T
he results of this study support the reliability, validity, and responsiveness of the PSFS in patients with a primary shoulder complaint in physical therapy practice. t
KEY POINTS FINDINGS:
The reliability, validity, and responsiveness of the PSFS in patients with a primary nonspecific shoulder complaint in physical therapy practice were supported by the results found in this study. IMPLICATIONS: The PSFS can be used to assess the patient-specific change in disability in patients with a primary shoulder complaint. Self-reported change in functioning appears to be strongly related to changes in pain in patients with a primary shoulder complaint. Future research should focus on exploring which factors most strongly determine the amount of change in complaints experienced by patients with a shoulder complaint. CAUTION: The small sample size and the addition of an example list of activities to the PSFS in this study may have implications for the generalizability of the results.
